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A penultimate glacial monsoon record from Hulu Cave and two-phase glacial terminations Figure DR2 . Moisture transport patterns averaged for 1990 -1999 (based on Ding, 2004 during Pre-onset of Asian summer monsoon (the 6th pentad of March-the 3rd pentad of May) (A) and Post-onset of Asian summer monsoon (the 5th pentad of May-the 2nd pentad of July) (B). The strong moisture transport zone is shaded (in Kg m -1 s -1 ). Atmospheric circulation and moisture transport patterns are entirely different between pre-and post-onset of Asian summer monsoon. . Monthly precipitation (dashed line, from Nanjing meteorological observatory) and weighted monthly δ 18 O at Nanjing (heavy and thin lines, data from IAEA/ WMO, 2001 and Zhen et al., 1983) ). The weighted monthly δ 18 O from other meteorological observatories in southeastern China (indicated in Figure DR1 ) are also plotted for comparison (gray lines). The vertical arrow indicates the onset of the summer monsoon in the Nanjing area. The precipitation during pre-onset of summer monsoon conditions is characterized by the heaviest δ 18 O. In contrast, the δ 18 O of precipitation during the post-onset of summer monsoon (June -September) is much lighter. Figure DR4 . Correlation among Hulu (purple)/Dongge (green) records (A) (Wang et al., 2001; Yuan et al., 2004; Dykoski et al., 2005; Kelly et al., 2005) , Greenland CH4 (B) (Brook et al., 1996 and 2000) and sea level (C) (Edwards et al., 2004) . Insolation curves at 33°N (gray line; integrated over the months of June, July, and August) and at 45°S (dashed gray line; integrated over the December, January, and February) (Berger, 1978) are plotted at the top for comparison. The timing of Asian Monsoon (AM) Termination I (TI) is indicated by the pink vertical bar. Phase I of TI or the "Mystery Interval" of TI (Denton et al., 2005) is depicted by the yellow vertical bar. The Bølling-Allerød (BA) and Younger Dryas (YD) and Heinrich Event 1 (H1) periods are also labeled. The close correlation between AM TI and the abrupt rise in CH4 supports the same relationship around Termination II (Fig. 3) . Based on this correlation, we can thus relate other records from the same ice core to our absolute-dated AM records (Fig. 2, 3 (green) over the past 160 ky (Wang et al., 2001; Yuan et al., 2004; Dykoski et al., 2005; Kelly et al., 2005) . (Petit et al., 1999) , consistent with the correlation between AM TII and the abrupt jump in CH4 concentration at ~129 ky BP. Using these correlations as benchmarks, it is possible to correlate other records from the same cores to the absolutedated Hulu/Dongge records over this time period (Fig. 3 ).
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Supplementary Tables: Table DR1 . 230 Th dating results. The error is 2 . 
